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Prefetch Throttling Technique
Based on Dynamic Assumption

HipeTrsuGu Irig,*!1 Gokr Honyo!! and Ker Hiraki'!

One of the significant issues of processor architecture is to overcome increas-
ing memory latency. Prefetches are commonly used in general propose pro-
cessors because of their effectiveness for latency hiding. However, prefetches
have a drawback that they can both increase and decrease performance un-
less their aggressiveness is set properly. Although several techniques which
throttle prefetch-aggressiveness with some metrics like accuracy are proposed,
their controls are not sufficient due to the variation of the balance between
program working sets and cache capacities. In this paper, we discuss the ideal
prefetch throttling, and based on this, propose CCCPO (Cache-Convection-
Control based Prefetch Optimization) throttling, which controls the balance
between “line convection” and input speed of the cache. Our technique is able
to be implemented with few counters. Introduced into sequential prefetcher,

our technique achieved stable prefetch for various programs. It showed max
13% performance improvement against the existing prefeth throttling which
focused on prefech accuracy, and 1.3% in geometric mean.
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Table 1 Microarchitectural parameters for baseline processor.

ooooo Alpha ISA
ooooooo 4wayl 7Tcycle
poooooo i64 entryl f32 entry
LSQ 32 entry
oooooo 2 iALUO 1 iMUL/DIVO 2 LD/STO 1 fpADDO 1 fpMUL/DIV/SQRT
L1 ICache 32 KBO LRUO 8wayl 64B lined 1cycle latency
L1 DCache 32 KBO LRUO 8wayl 64B lined lcycle latency
L2 I/DCache 256 KBO LRUO 16way 64B linel
20 cycle latency
memory access 200 cycle + arbitration latency
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Fig.9 Performance comparison between fixed prefetch and CCCPO (2M).
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